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LFig. I a. Glomeruli of a kidney transplant 45 mm after retasculari-
zation showing the round PA S-positive particles (arrow) occluding
the capillaries. The particles range from 10 to 20,' in diameter.
This kidney was perfused for 24 hr. PALS, magnification )< 120.
Kidney International, Vol. 2 (1972), p. 291—292
TECHNICAL NOTE
Corn starch embolization in renal transplants
KUNG-WHAN MJN, JACKSON J. Yiu, FERENC GYORKEY, JIMMIE BERGERON
and MANUEL MARTINEZ-MALDONADO
Departments of Pathology and Medicine, Renal Section, Veterans Administration Hospital
and Baylor College of Medicine, Houston, Texas
rhe use of cadaver kidneys in human renal transplanta-
tion has been greatly facilitated by the refinement of organ
retrieval and preservation techniques [1, 2]. Although
careful attention to technical details of organ harvesting
and post-mortem perfusion should avoid the development
of damage to the organ, we have seen a complication re-
cently which, despite its potential hazard, appears to be
entirely preventable. In kidney biopsies obtained im-
mediately after transplantation from each of four cadaver
kidneys, particles having the characteristics of corn starch
granules were discovered in the glomeruli.
The kidneys had been harvested and preserved utilizing
the methods described by Belzer and Kountz [1]. Organ
retrieval was performed in the operating room using sterile
techniques. After removal, the kidneys were irrigated
through the renal artery with a cold saline and heparin
solution until bloodless after which they were connected to
a Belzer perfusion machine. Perfusion was carried out for
12 to 24 hr at 4°C with reconstituted cryoprecipitated
plasma which had been filtered twice through a number of
millipore filters, the last filter having a pore size of 0.22 js
[1, 2]. The kidneys were implanted into the recipient by
standard surgical techniques and a wedge biopsy was taken
30 to 45 mm after blood flow to the graft was established.
The histological sections were stained with hematoxylin
and eosin, periodic-acid Schiff and fettrot. Examination of
these sections showed the renal cortex to be well preserved.
In the majority of the glomeruli there were strongly PAS-
positive round granules (Fig. 1 a) which exhibited a typical
Maltese-cross birefringence (Fig. ib). The size of the
particles was of the order of 10 to 20 ji. On occasion,
particles were also found in the interstitial capillaries. The
particles resembled those of corn starch which is currently
used as a glove dusting powder. To prove this, a pair of
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Figs. 2a and b. Identical PAS-positive particles (a) with typical
Maltese-cross birefringence (b) identical to those shown in Fig. lb
were found in a dog kidney perfused with Ringer's solution contain-
ing starch glove powder. PAS, magnification x 150.
prepacked gloves (Abbott Sterile Disposable Surgeons'
Glove ®) was immersed in 500 ml of Ringer's bicarbonate
solution. A dog kidney was then perfused in vitro for two hr
with this Ringer's bicarbonate solution which presumably
contained corn starch from the gloves. Biopsies of this
kidney revealed particles identical to those observed in the
transplants (Figs. 2a and b). It is postulated that the glove
powder was introduced into the vascular system of the
kidneys during the procedures of harvesting and perfusion.
Corn starch powder has replaced lycopodium and talc
powder for dusting surgical gloves because of the assump-
tion that it is non-irritating and that it is readily absorbable;
however, corn starch powder peritonitis has been described
recently and its pathogenicity recognized [3, 4].
The clinical significance of glove starch embolization of
the glomerular capillaries cannot be assessed precisely but
it does not preclude normal function of the kidney. Urine
was produced by all kidneys after vascularization of the
grafts; in addition, in two of the transplants removed after
two weeks because of rejection, the particles were no longer
seen. This is in keeping with the possibility that the particles
were dissolved or absorbed. Furthermore, the remaining
two transplants are functioning well at six and nine months
with creatinine clearances of 50 mI/mm and 57 ml/min,
respectively. In acute animal experiments injection of radio-
active microspheres, 16 t in diameter, into the renal
artery does not significantly alter renal function [5]. Hyper-
tension and renal insufficiency, however, have been induced
in rats with the injection of Sephadex particles of 20 to
80 t in diameter into the abdominal aorta near the renal
arteries [61. However, these particles are much larger than
those of corn starch powder and are not well absorbed.
Whether glove powder particles might have some long term
adverse effect on the kidney is not known but seems un-
likely as our own experience indicates. Nonetheless, these
emboli can be prevented by careful washing of the gloves
before handling of the kidney. In fact, the glove manufac-
turing company makes specific recommendations concern-
ing washing and wet wiping of the gloves before use
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